production, mining and treatment of ore, as well as some descriptions of deposits that are distributed over large areas involving several states.
State references describe deposits and mining and milling techniques practiced within a particular state. The index by state consists of two parts: a list of general pa'pers arranged by number; a numbered list of districts, mines, and prospects in the state arranged alphabetically. The number for each deposit corresponds to the number of that deposit on the accompanying index map. Letter symbols describing the type of deposit used on the map are repeated in the text; the symbols are explained on the map. The numbers to the right of the names of the deposits correspond to the numbers of the reports in the author index that describe the given deposit.
In a few instances, two references containing essentially the same information have been included for the convenience of the reader who may have access to only one of the references. Some older references which have been superseded by more recent ones have been omitted.
EXPLANATION OF THE INDEX MAP
The index map (Plate 1) gives the location, type of geologic occurrence, and relative production from barite deposits in the United States. The deposits are numbered consecutively in each State on the map; this order is the same as in the list of deposits placed in the State index.
The deposits are classified on the map according to the mode of occurrence as residual (r), bedded or lenticular replacements (b), veins, tabular ore bodies or mineralized breccia zones (v), and other occurrences including disseminated deposits and circle deposits (o). Circle deposits are bell-or cone-shaped masses of lightly brecciated country rock which have been mineralized with barite and small amounts of galena, sphalerite, chalcopyrite, and calcite. Deposits not described in the literature as to type are indicated by a question mark (?).
The symbol for the type of occurrence refers to that part of the deposit which is commercially exploitable, although other types of occurrences may be in the vicinity. In the Cartersville district, Georgia, the deposits are listed as residual because nearly all of the production has been from residual deposits in clay, although the primary deposits of barite occur in noncommercial veins in the bedrock. If more than one type of occurrence is of commercial value, as in the Central district, Missouri, symbols are combined, with the most important type listed first.
Deposits are indicated as either prospects or mines. Prospects include all undeveloped deposits for which there is no record in the literature of production of barite and the large ore bodies which contain barite as a major gangue constituent. Commercially exploited deposits of barite are associated chiefly with other non-metallic minerals in bedrock and residual clay. Deposits of only mineralogic interest have been omitted.
Production from individual mines or districts is classed as small if the estimated total production has been less than 5,000 tons, and as large if the estimated total production has been more than 5,000 tons. These estimates of production are based largely on incomplete information in the literature cited.
The active or inactive status of mines has not been shown on the index map, for it changes with economic and other conditions. Some barite mines and prospects have not been indicated on the map because of the scale or because of inadequate information in the literature. Some recent discoveries and mining developments, particularly in Nevada, have not been described in the literature as of September 1954.
sedimentary rocks, are small and most veins are less than three feet wide. It is doubtful that many would be of commercial value, even if they were near a market. 14 Barnes, V. E., 1939, Additional notes on barite: Texas Univ. Bur. Econ.
Geology Min. Res. Circ. 11, 4 p. Three small barite deposits in northeastern Gillespie County, northern Llano County, and near Pandale, Val Verde County are described. Deposits at the first two localities are small veins in pre-Cambrian schist and gneiss. The veins contain impure barite associated chiefly with quartz. Barite occurs near Pandale as cavern fillings in cherty limestone. None of the deposits appears to be large enough to be of economic value.
15 Bastin, E. S., 1931, The fluorspar deposits of Hardin and Pope counties, Illinois: 111. State Geol. Survey Bull. 58, p. 30-31 and 57. Barite occurs sporadically near the surface where it coats and replaces fluorite in both the vein and blanket-type deposits. The fluorite is considered of hydrothermal origin, but the barite was probably deposited by circulating ground water. The barite is generally not of commercial importance, but it might be recovered as a by-product in mining the fluorspar deposits of the blanket type. The barium is believed to have been carried in solution as BaCOs in groundwater and precipated in solution cavities by reaction with solutions of an alkaline sulfate, probably CaSO*. The barium probably was derived originally from the feldspars of igneous rocks from which the sediments of the area were derived. The report includes descriptions and a map indicating the location of 33 barite deposits which were being or had been worked in the area as of 1909. 
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CONTRIBUTIONS TO BIBLIOGRAPHY OF MINERAL RESOURCES
The Cambrian and Ordovician sedimentary rocks lie in three parallel belts separated by major thrust faults. Barite deposits are restricted to the Beekmantown division [Ordovician] of the Knox group, and occur principally in the limestone member of the lower Kingsport formation. The regional strike of these beds is N. 50° E. and dip is 10° to 20° southeast. Two types of minor structures with axes that strike from N. 70° W. to due west cut across the regional structure. These minor structures "are (1) 'knobs' or sharp flexures caused by abrupt change in strike and (2) very gentle anticlines." Narrow brecciated zones in these minor structures are believed to have admitted rising hydrothermal solutions which spread laterally along the favorable beds in which the barite deposits now occur. These deposits form banded veins in coarse breccia and contain pyrite, fluorite, and barite listed in the order of deposition and increasing abundance. Monthly barite production of 3,400 tons in 1945 was derived entirely from residual deposits. Bull. 53, 85 p. The distribution, types of deposits, origin, and probable commercial value of barite deposits is discussed. Individual mines and prospects are described and a section on mining methods and prospecting is included. The deposits are in the Piedmont and Valley and Ridge provinces. Abundant small deposits of barite occur in bedrock in fissure veins, replacement masses, and in breccia zones. The most important of these deposits are lenticular replacement bodies up to 20 feet wide, 100 feet long and 150 feet thick in calcareous rocks. Breccia deposits contain thin seams of barite generally only a few inches wide. Bedrock deposits, because of their small size, are probably not of commercial value. Wall rock of these deposits includes pre-Cambrian marble, schist, and gneiss, Paleozoic limestone and dolomite, and Triassic shale, sandstone, and diabase. The author cites criteria considered indicative of an hydrothermal origin for these deposits. Residual deposits irregularly distributed in red or black clay in Grayson, Botetourt, Campbell, and Pittsylvania Counties might yield small commercial quantities of barite. The district has yielded about 55,000 tons of barite from 12 mines and 5 major prospects since 1880. Geologic conditions indicate reserves of at least four times the amount already mined. The rocks include a clastic group of unknown age, a Lower Cambrian group of elastics, the Cambrian Shady dolomite and Rome formation. The principal barite deposits occur in the immediate vicinity of two prominent low angle thrust faults. High grade but comparatively small deposits of barite are found along a bedding plane fault beneath a prominent coarse-grained quartzite in the upper part of the Cambrian Unicoi formation. In these deposits white, coarsely crystalline barite, commonly containing 95 to 98 percent BaS(>4, occurs with ankerite in pods, stringers, and veinlets in the fault zone. Mining has been chiefly along weathered portions of the vein where lumps of barite are in reddish-brown sandy clay. Larger low grade deposits containing 60 to 90 percent BaSO* are along the Brushy Mountain thrust, a zone of intense shearing with a maximum thickness of nine feet. The sheared granulated material is usually replaced by quartz discolored by blue-black hematite. Workable ore deposits occur where barite is concentrated locally with small amounts of fluorite, hematite, pyrite, and traces of chalcopyrite. Results of ore dressing studies on samples of barite ore from two undeveloped barite deposits in Arkansas and Missouri are described. Ore from Montgomery County, Arkansas consists of barite intimately mixed with finely crystalline quartz. Ore from near Stover and Versailles, Morgan County, Missouri consists of barite with considerable dolomite, sphalerite, chert, and quartz with lesser amounts of fluorite, sulfides, and iron oxides. Ores from both areas are amenable to concentration by fine grinding and froth flotation. The Arkansas ore yields barite concentrate suitably for use in drilling muds and the Missouri ore yields both zinc concentrate and barite concentrate the latter of which is suitable for manufacture of some barium chemicals. Only the residual deposits are of commercial importance. They occur along three northeastward trending narrow parallel belts about 20 miles long. Workable ore bodies appear only at intervals along the ore belts which are usually from 100 to 300 feet wide. In many places six to eight feet of alluvial red clay overlies the baritebearing residual clay. The chief impurities in the ore are fluorite, chert, and iron oxide. Small amounts of sphalerite, galena, calcite, and manganese oxide are also found. The primary deposits are believed to have been deposited within breccia zones of the Knox dolomite by solutions that had leached the barium from the dolomite and associated limestones. The principal mines along the three barite belts are described. The history of mining in the district and the mining and preparation of the ore for market are discussed. Only the high grade (98-99% BaSO*) barite is marketed. A table showing 53 Harding, A. C., 1948, Barite production in the United States: Am. Inst.
Min. Metall. Engineers Tech. Pub. 2414, 6 p. The geology and mining and milling operations at the major barite deposits in the United States are described briefly. Production and consumption of barite in 1945 and specifications for the various grades of barite ore used in different industries are listed. It is estimated that inferred reserves at properties now in production or being developed would yield at least a supply for 20 years at the rate of consumption in 1948.
54 Harness, C. L. and Barsigian, F. M., 1946, Mining and marketing of barite:
U. S. Bur. Mines Inf. Circ. 7345, 78 p. Information about the geologic occurrence, mining, treatment, and production of barite ore at all major barite mines or districts in the United States is summarized. Mining and methods of preparation of ore for the market are described. Uses of barite, specifications of barite ore for different uses, prices, marketing, and manufacture and utilization of barium chemicals are reviewed. In the Sweetwater district, overburden as much as 40 feet thick is stripped from the ore-bearing clays which may be as much as 30 feet thick. Each mine generally has its own washing plant. In some operations the washed product may be subsequently cleaned of the remaining iron by tabling, drying, sizing, and magnetic separation. In Bartow County, Georgia, on property operated by the Barytes Mining Co., overburden is 10 to 30 feet thick and the underlying ore-body is over 50 feet thick. Although the barite content of this deposit is slightly less than that of the Tennessee mines, the output is more uniform. Mining and treatment of ore is essentially the same as in Tennessee. A high grade product containing 96 percent BaS04 or more and a low grade product containing 92 percent BaS04 are produced.
61 Hull, J. P. D., 1920, Barytes deposits of Georgia: Ga. Geol. Survey Bull.
36, 146 p. Occurrence, distribution, origin, production, and mining and milling of barite in Georgia are discussed. The stratigraphy and structure of the Cartersville district are described in detail. More than 60 individual mines and prospects in Bartow, Murray, Whitfield, Gordon, Floyd, Cherokee, and Polk Counties are described. The deposits are of the following types: 1) vein, 2) replacement, 3) breccia, 4) residual, 5) colluvial or residual hillside, and 6) alluvial. The primary deposits (types 1, 2, and 3) occur in pre-Cambrian igneous rocks and Paleozoic sediments. Barium is believed to have been leached from feldspars and mica in the crystalline rocks by circulating meteoric and thermal waters which moved upward along fault and fracture openings to carbonaceous sediments where precipitation of barite occurred. Vein deposits have been worked on a small scale but only the residual and colluvial deposits are of economic importance. The deposits occur almost wholly in the Appalachian Valley region of northwest Georgia in a belt 75 miles long with a maximum width of 25 miles near its center. All the large deposits which have been worked are in the Cartersville district. From 1916 to 1919 Georgia ranked first in production of barite in the United States. Production in 1919 was estimated at 90,000 tons, all from the Cartersville district. The smaller open pit mine of the Magnet Cove Barium Corp. is adjacent to the Mational Lead Co. mine. The mill is in nearby Malvern where ore is concentrated by a flotation process which floats barite, in contrast to the process used by National Lead Co. in which the barite is depressed. The general geology and ore deposits of the Cartersville district are described, with emphasis on the relation of structure to ore deposition. Deposition of ore was controlled by rock composition and structure. Hydrothermal solutions of magmatic origin ascended to the carbonate rocks of the district along steep oblique fault planes and fractures in a highly folded zone of the Weisner formation and Shady dolomite of Early Cambrian age. Ore deposition occurred chiefly in the carbonate rocks of the Shady dolomite rather than in the quartzites and schists of the underlying Weisner formation. Examples of structural control in four areas in the district are described. The currently mined barite ores are principally surficial weathered products of the primary deposits. waters but do not specify their source. Although igneous rocks are not obviously associated with most of the deposits, a magmatic source for the ore bearing fluids is suggested by the similarity of their mineralogy to metalliferous deposits of undoubted hydrothefmal origin. Evidence suggests that more than one period of barite mineralization occurred. Most investigators believe the deposits are late Carboniferous; Edmundson believes that the deposits in Virginia are Triassic in age.
75 Kesler, T. L., 1950, Geology and mineral deposits of the Cartersville district, Georgia: U. S. Geol. Survey Prof. Paper 224, 97 p. The geology and ore deposits of this district in northwest Georgia are described. By the end of 1943, the district had yielded about 1,830,000 long tons of barite representing 24 percent of the total production of the United States. Rocks of the district are Cambrian metasedimentary rocks of the Weisner, Shady, Rome, and Conasauga formations and feldspathic gneisses derived from them. These rocks are folded into major anticlinoria and synclinoria that extend beyond the limits of the district. The primary ore and gangue minerals were deposited by hydrothermal solutions in steeply dipping faults which trend roughly parallel and oblique to the axis of the major folds. Primary barite occurs as thin veins and irregular bodies principally in carbonate rocks of the Rome formation. The barite which is coarsely crystalline encloses small amounts of pyrite and other sulfides and is associated with quartz and carbonates. Weathering of these primary deposits has freed the barite which remains as fragments % to 6 inches across distributed unevenly through the residual clay. Pyrite enclosed by the barite is usually weathered to limonite, and angular boulders of jasperoid commonly accompany barite in the clay. These deposits constitute the barite ore of the district and are mined in open cuts. The average proportion of recoverable barite in clay in large deposits ranges from 11.8 to 17.5 percent. The deposits are believed to be "far from exhausted; but their recovery will generally involve a gradual increase in mining costs." Nine major barite mines are described and a attributed to small amounts of carbonaceous material on cleavage and fracture planes. The black barite is stable while enclosed in residual clay but will decrepitate readily at low temperatures. Stockpiles exposed to summer sun have disintegrated almost to powder in a short time. White barite was mined in the district in the late 1890's and during World War I. In 1935 about 170 tons of chiefly the black barite were shipped from the district. No production has been recorded since that time. In spite of the purity of the deposits, they are probably not of much commercial value because of their small size and scattered distribution. The barite is intimately mixed with quartz, small amounts of iron oxide, and residual shale. Crude ore tested had a specific gravity of 4.03 and assayed 85.1 percent BaS04, 11.11 percent SiOj, and 2.85 percent R203. After grinding the ore to 100 percent minus 325 mesh to liberate the barite and siliceous gangue, the minerals were separated by froth flotation, without desliming, using sodium silicate, a fatty acid, and pine oil as reagents. A concentrate with a specific gravity of 4.395 and containing more than 98 percent BaSCU was produced while recovering about 90 percent of the barite in the mill-heads. Production, location, geology, origin, reserves, and the future of the barite industry in Alabama are summarized briefly. Barite in veins and residual deposits occurs throughout the eastern part of State extending from near Centerville in Bibb County to near the Georgia State line in Cherokee County. Primary deposits occur as veins and breccia fillings and were probably formed by hydrothermal solutions. Residual deposits, some of large extent, were derived by weathering of pre-existing deposits. Although reserves of barite in Alabama are large and widely distributed, their economic value can be determined only by extensive prospecting. In 1952 several deposits were being considered for development, but no barite was produced in the State during the year. Tests made on ore from the Sun Valley mine indicate that it may be beneficiated by flotation. Difficulty is experienced in obtaining a wettable product for use in drilling muds because of the film of fatty acid left on particles processed by flotation. The present practice of destroying the film by calcining is expensive. Tests were made to determine the feasibility of flotation at a coarser size followed by grinding to produce sufficient new wettable surfaces. Coarse particles could be floated but beneficiation is much poorer than with fine particles. The best means of obtaining a wettable barite product by flotation, without subsequent calcination, is to depress the barite and float the impurities. McMurray . "Experiments were conducted to determine the application of decrepitation or flotation in simplifying the concentration of barite by removing the iron oxide and silica in one operation. Bleaching studies were made to determine the bleachability" of the off-color ores of the area. A brief description is given of the geology and barite deposits of the Sweetwater, Pall Mall, and Fall Branch districts of Tennessee from which were obtained the samples used in the tests. Ores from the Sweetwater district yield to decrepitation "to give concentrates of commercial quality, bat with rather low recoveries". Ores from the other districts "either failed to decrepitate at all or decrepitation was so slight as to be of little interest as a concentrating operation." Froth flotation tests on ore from the Sweetwater district showed that "barite could be floated to a salable concentrate with the feed assay running as high as 9.8 percent iron oxide and 36.7 percent silica." Bleaching by use of acids and calcining gave promising results on most samples. Black barite from the Fall Branch district and barite ore with a rather high silica content from the Sweetwater district were somewhat resistant to bleaching. Few samples attained commercial whiteness without calcining. Tests for evaluating the properties of drilling muds also are given in detail. The operation of a drilling mud system for an oil well and the materials used for drilling muds are described. Weighting materials are used to maintain sufficient hydrostatic pressure in the drill hole to confine gas, oil, and water to the rock strata. Weighting materials should permit the drilling fluid to attain a low viscosity and high specific gravity without being corrosive or toxic. Materials which have been used or considered for weighting muds include barite, celestite, iron oxide, pulverized iron, silica flour, and lead and mercury compounds. Of these materials barite is the most satisfactory; it is insoluble in water, chemically inactive, and makes a low viscosity suspension when mixed with an equal volume of water. The bibliography contains references to 138 papers about drilling mud. Hillsboro district have a well defined schistosity which strikes northeast and dips steeply northwest. Barite occurs in veins or elongated lenticular masses parallel to the schistosity. The deposits appear to have been formed by deposition from hydrothermal solutions of magmatic origin which ascended along prominent cleavage planes after the last period of regional metamorphism in the late Paleozoic. Bull. 57, 25 p. The geologic occurrence, origin, history of development, and commercial possibilities of the barite deposits of the Kings Mountain-Gaffney area are discussed. Mines and prospects in the area are described and spotted on a map. The deposits form a narrow, irregular belt which extends northeast for about 24 miles from a point about five miles southeast of Gaffney, South Carolina to the northeast slope of Crowder's Mountain four miles east of the town of Kings Mountain, North Carolina. The barite is found only in a zone of quartz-sericite schist near the contact between the Bessemer granite and the Battleground schist and occurs in veins and small lenticular disseminations as much as one inch or more across which are sub-parallel to the foliation of the host rock.
Some disseminations form as much as 20 percent of the rock. The barite possibly was deposited by ascending hydrothermal solutions as interstitial fillings along foliation planes and as replacements of quartz and sericite in the schist. Barite has been produced from the veins intermittently since the early 1880's, but the total production has been small. Laboratory tests indicate that the disseminated ore is amenable to concentration by flotation. The Carolina barite belt may contain reserves of commercial importance which can be mined by open-cut methods. [1913] [1914] [1915] [1916] [1917] [1918] [1919] [1920] [1921] [1922] [1923] [1924] [1925] [1926] [1927] and the economic condition of the barite industry in Missouri in 1928 is briefly discussed. A description of the general geology and ore deposits of the Washington County and Central districts is given. Mining, milling, and prospecting methods are also described and a short discussion on reserves, marketing and uses of Missouri barite is included. In Washington County, primary barite in veins, disseminations, and solution cavities occurs chiefly in the Potosi dolomite of Cambrian age. Residual deposits consisting of barite fragments embedded in clay are by far the most important commercially. Similar but smaller and higher grade residual deposits occur in the Central district. Future production of barite in Missouri is predicted to exceed past production which totaled 1,750,000 tons as of 1928. and Min. Jour., v. 153, u®. W, p. 87. The exploration, mining, and milMsfg of the rare-earth deposits at the Sulphide Queen near Mountain Pass, Calif., are described briefly. The deposit is said to cover about 20 acres. The barite forms about 20 percent of the lode, although barite locally constitutes more than 50 percent of some masses. Overburden is negligable; ore is mined in open pits. The flotation mill, opened in February 1952, has a capacity of 100 tons a day and is now daily processing 70 tons of ore containing recoverable rare-earth minerals and barite. The mine of the Arizona Barite Co. at Coon Bluff 22 miles northeast of Mesa is described. In 1946, it was producing 100 tons of ground barite per day. Barite occurs in fissure veins in volcanic agglomerate. Production as of January 1947 had been derived solely from the main vein about 15 feet wide and 3,000 feet long that had been opened to a depth of 140 feet. The final product, which contains about 94 percent BaSO* and has a specific gravity of 4.0 or higher, is shipped mainly to oil fields of the Southwest and West Coast for use in drilling mud. Plans call for development of other veins in the area. The operators also plan to install flotation equipment to produce a higher grade product and permit recovery of silver, said to run about 3.2 ounces per ton. The Sulphide Queen deposit is described as a "massive lode, about 20 acres in area, of .barite-carbonate rock", which in addition to rare-earth carbonates, celestite, calcite, and silica contains barite which locally constitutes the bulk of the rock and averages 20 percent of the entire lode. Successful methods for separating rare-earth material from barite are described.
The Molybdenum Corporation of America, owners of the property, planned to start production about February 1, 1952 
